Geometrically accurate transaortic mapping of left ventricular endocardial activation during surgery.
A device was developed for mapping left ventricular endocardial activation through the aortic valve during surgery. It uses an exploring electrode at the tip of a hand-held probe that is mounted on a mechanical arm with six joints whose movements are digitized by a computer while the position of the probe tip is calculated continuously. The probe is inserted by the surgeon into the left ventricle retrogradely through the aortic valve after the patient is on total cardiopulmonary bypass, the aorta has been opened and the coronary arteries cannulated. The electrode position relative to the aortic valve and left ventricular apex is displayed continuously on a computer screen. When electrograms are recorded from the probe, their positions are displayed on the screen relative to a stylized grid of the left ventricular endocardial surface and are color-coded to indicate the activation sequence. In a patient with nonischemic ventricular tachycardia, the arrhythmia was successfully mapped and cryoablated with use of the device. The device will be developed so that a cryoprobe can be substituted for the exploring electrode and positioned at the source of activation determined by the map.